Answer of Mid Term for Mathematic 2B
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(1) For Legendre polynomial P, Prove that f XPry (X)Pp 1 (x)dx = Zgn
dm*- —1
—1

(2) Use generating function for Legendre polynomial to show that

Pom (0)=(-1)" ZZEnZL)I and Py, ,1(0)=0

(M)
(3) For the Bessel Function J ,, (x) show that J,,,(X) = '/ix sinx.
w

(4) Use the relation J,_1(X) +J 141(X) = 2_nJ n(X) tofind J3/5(x)andJ _g/5(X) .
X
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Answer (2)

Expanding the left-hand side by the binomial theorem gives us
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_ _q)m (2m) ¢ 2m
mZ:O ( 22m (m |)2
Then = 3 (<M M i2m _ 5 ymp (g
= mz=o =D 22m (m !)2 mzzo m©)

Equating coefficients of corresponding powers of t on both sides

: B (2m)! o
gives P (0)= -p™ W and Pom +1(O) =0
Answer (3)
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Since T'(r +%) =M Substitute in J1,5(X) (8)
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Answer (4)
2n

Since J,,_ 1(X)+Jn+1(X)—?Jn( )

At n=1 we have J_l(x)+J3(x)=£J1(x)
2 2 2 X 2

Then J3(X )=%J1(x) Jl(x)— \/75|nx \/7cosx Ji[smx }
2

At n=— we have J_3(X)+J1(X)=1J_1(X)
2 2 2 X 2

Then

_3(x)_—J 1(x) Jl(x)— \/7005x \/75|nx— Ji[%—sn }

gy %r. jatLi Jé&“a&m




